Introduction: Complications due to retained gastric band tubing are rarely reported and frequently include disconnections of the tubing requiring operative revision. Obstruction from adjustable gastric band tubing is an infrequently reported event.
INTRODUCTION
The number of new adjustable gastric bands (AGBs) being placed is decreasing. 1 Given the hundreds of thousands of bands placed worldwide, 1 it is imperative, however, for the surgeon to understand the potential complications associated with these devices. We report a relatively uncommon case of retained AGB tubing contributing to a large bowel obstruction.
CASE REPORT
The patient is a 58-year-old man with a medical history of diabetes, hypertension, myocardial infarction (for which stent placement had been performed), and multiple cerebrovascular accidents, as well as a surgical history of laparoscopic AGB placement about 4 years before presentation. He initially presented to an outside hospital because of an eroded subcutaneous band port. At that facility, he underwent removal of the subcutaneous port. The gastric band and attached tubing were left in place. Upper endoscopy was not performed at that time.
The patient presented to our facility about 1 month later complaining of right lower-quadrant abdominal pain, nausea, anorexia, constipation, and fever present intermittently since removal of the AGB subcutaneous port. The rest of his medical history was noncontributory. On initial examination, he was afebrile and hypertensive and had a normal heart rate. The physical examination findings were remarkable for right lower-quadrant and suprapubic tenderness. The site of his subcutaneous port had been left open and was without signs of infection. Laboratory study findings were remarkable for a creatinine level of 1.4 mg/dL, serum glucose level of 166 mg/dL, and white blood cell count of 10 600/mm 3 (78.2% neutrophils). Computed tomography of the abdomen and pelvis showed mild to moderate small bowel dilation with relative decompression of the distal ileum, with inflammatory wall thickening and associated mesenteric inflammatory changes in the distal ileum (Figure 1) . About 18 hours after admission, peritonitis developed and the patient was taken to the operating room for diagnostic laparoscopy. On entry, the small bowel and large bowel were noted to be significantly dilated; this made examination of the peritoneal cavity difficult. The case was converted to open laparotomy. The sigmoid colon was noted to be redundant and dilated. Further examination showed that the AGB tubing was lying across the proximal and distal sigmoid colon as the tubing traversed toward the right lower quadrant and pelvis (Figure 2) . The tubing had become a fixed structure, causing an obstruction of the sigmoid colon. The tubing was mobilized and removed, releasing the sigmoid colon obstruction. The band was then removed from around the stomach. There was no evidence of band erosion. The pelvis and right lower quadrant were evaluated to determine the point of fixation. The small bowel was examined; several loops of distal ileum were matted together. These were gently dissected free. Fibrinous exudate without gross purulence was seen, and the appendix was noted to be indurated and erythematous. An appendectomy was subsequently performed. Although we had planned to perform intraoperative endoscopy, given the operative findings, as well as the absence of intraoperative evidence of gastric band erosion, the procedure was deferred.
The patient's postoperative course was complicated by acute kidney injury, which resolved without need for hemodialysis. He was discharged on postoperative day 6. He has had no other adverse events postoperatively. Surgical pathologic analysis showed fibrous obliteration of the appendix. Review of the initial computed tomography scan showed a dilated redundant sigmoid colon and relative decompression of the rectum. The AGB tubing was noted to be coursing in the region of the sigmoid colon (Figure 3) .
DISCUSSION
Commonly reported postoperative issues related to AGBs include slips, erosion, and inadequate weight loss. 2,3 Most surgeons who place AGBs leave laxity in the intraperitoneal tubing of the gastric band, and the tubing is thought of as relatively innocuous. However, as alluded to in the case presented, as well as in the literature referenced, the AGB tubing may be a source of morbidity.
Complications due to AGB-associated tubing are rarely reported in the literature. 4 -17 Much of what is reported in the literature regarding complications related to AGB tubing includes disconnections requiring operative revision. 2, 3, 18, 19 Other reported complications include bowel obstruction 4,6 -14 and erosion of the tubing into adjacent structures. 15,20 -28 Internal hernias due to AGB tubing have been reported rarely. 5, 16, 17, 29, 30 In total, fewer than 25 cases of internal hernias or bowel obstructions (or both) due to AGB tubing have been reported. To our knowledge, this is one of the first reported cases of sigmoid colon involvement by AGB tubing. The common theme is that tubing serves as a fixed object between the stomach and the anterior abdominal wall. If there are multiple adhesions along the band and peritoneum, a window for herniation exists. This condition is very similar to an omental adhesion to the abdominal wall creating an intraperitoneal defect through which viscera can become incarcerated and even strangulated.
In the case presented, relative fixation of the distal tubing in the right lower quadrant as it coursed over the sigmoid colon was initially thought to be due to potential appendicitis. However, the inflammatory changes appeared to be due to band tubing given the absence of evidence of appendicitis on the final surgical pathologic analysis.
Isolated port-site infections should prompt evaluation for gastric band erosion, generally by intraoperative or preoperative endoscopy. 31 In the reported case, endoscopy was not performed at the time of removal of the infected subcutaneous port. If erosion is ruled out, salvage of the band is possible via removal of the port and replacement at a future date. If retained tubing is left in place, a high index of suspicion is necessary when patients represent with atypical gastrointestinal symptoms. Factors contributing to tubing-related internal hernias or obstruction may include the length of the tubing, lack of omental separation of the tubing and underlying viscera, and previous surgery with intraperitoneal adhesions that may act as fixation points. 5 Reported strategies to prevent these issues include decreasing the length of the tubing, performing anterior abdominal wall or falciform ligament fixation of the tubing, and placing excess tubing (especially when tubing is disconnected as in the case of port-only removal) in the right upper quadrant. 5,17
CONCLUSIONS
Although internal hernia and obstruction from the intraperitoneal tubing of AGBs are infrequently reported, they are potentially catastrophic complications. Surgeons should have a high index of suspicion when treating patients with abdominal pain in the setting of normal AGB-related imaging, as well as patients with port infections without evidence of band erosion. Plication of excess AGB tubing to the anterior abdominal wall in conjunction with shortening of excess tube length provides a viable option for reducing the incidence of possible tube-related complications.
